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The aim of this experimental study is to examine the development of Greek 
gender in bilingual English-Greek and German-Greek children. Four gender 
production tasks were designed, two targeting gender assignment eliciting 
determiners and two targeting gender agreement eliciting predicate adjectives 
for real and novel nouns. Participant performance was assessed in relation to 
whether the ‘other’ language was a gender language or not (English vs. German) 
along with the role of the bilinguals’ Greek vocabulary knowledge and language 
input. The results are argued to contribute significantly to disentangling the role 
of crosslinguistic influence in gender assignment and agreement by bringing to-
gether a variety of input measures such as early and current amount of exposure 
to Greek, the role of area of residence (i.e. whether Greek is the minority or the 
majority language), the effect of maternal education and the amount of exposure 
to Greek in a school setting.
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1. Introduction
This study investigates the development of gender assignment and agreement in 
bilingual English-Greek1 and German-Greek children by examining the role of 
a (non) grammatical gender language (English and German respectively), their 
1. Throughout the paper, we use the terms ‘English-Greek’ & ‘German-Greek’ bilinguals since 
the majority of our participants either grow up with two L1s or with English or German as their 
L1 up to the age of 3 (in terms of order of acquisition). Thus, when referring to ‘L1 effects’ we will 
be discussing the crosslinguistic influence from English/German to Greek.
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vocabulary development, age of onset of first exposure to Greek and input related 
factors such as home language preferences, early and current (bi)-literacy practic-
es and oral use of Greek. Gender is realized within the DP in Greek and German. 
English allows gender distinctions only within its pronoun system. In grammati-
cal gender languages, gender is a lexical property of the noun and, thus, gender is 
assigned in the lexicon, while determiners and adjectives acquire a gender value 
through agreement with the noun (Chomsky, 1995; Carstens, 2000, Tsimpli, 2014; 
Tsimpli & Hulk, 2013). Drawing on data from gender assignment/agreement with 
real and novel nouns, this experimental study addresses the role of (a) crossling-
uistic effects (English vs. German) in the acquisition of gender in a language that 
grammaticalizes gender (Greek), (b) proficiency in Greek (as measured through 
expressive vocabulary) and (c) the current type of input a bilingual child receives.
Section 2 reviews studies on bilingual gender acquisition, with emphasis on 
those examining gender. The gender system in Greek and German and research 
on monolingual child acquisition of gender in each language are also presented. In 
Section 3, we outline our research questions and in Section 4 we include the par-
ticipants’ profile and the method. Section 5 presents the results of our study, while 
in Section 6 we discuss our findings. Section 7 forwards conclusions.
2. Acquisition of gender in bilingual children
The literature on the development of gender in child bilinguals has focused on 
two main areas of research, crosslinguistic influence and input effects. The term 
‘child bilinguals’2 is used in this study as a general term referring to children who 
are exposed to two languages in early or late childhood. Thus, the term child bi-
linguals includes children exposed to two languages from birth (i.e. simultaneous 
bilinguals) and those who are exposed to a second language later in childhood (i.e. 
sequential bilinguals). Studies in child bilingualism have reported the existence 
of crosslinguistic influence from one language to another, that is subject to re-
strictions of directionality and/or language domain (see Paradis & Genesee 1996; 
Döpke, 1998; Müller, 1998; Yip & Matthews, 2000; Müller & Hulk, 2001; Argyri 
& Sorace, 2007; among others). The focus of recent studies, therefore, has shifted 
to more refined questions about the conditions that allow the interaction between 
the two linguistic systems of bilingual children.
2. Child bilingualism has received a number of definitions in the literature ranging from 
Bloomfield’s (1933) claim that a bilingual has full fluency in two languages to Grosjean’s (1989) 
suggestion that a bilingual is someone who can function in two languages for a variety of circum-
stances. For a thorough discussion of definitions and research limitations see Bialystok (2001).
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Gender is a parameterized option realized only in some languages, and thus, it 
offers two types of acquisition outcomes; outcomes in the grammar (gender agree-
ment) and in the lexicon (gender assignment). Positive crosslinguistic influence in 
the form of accelerated development in one of the bilinguals’ two languages (when 
compared with their monolingual peers) is reported in a number of gender studies 
(see Kupisch, 2005; Kupisch, 2007). Specifically, data from German-French3 and 
German-Italian simultaneous child bilinguals show that the simultaneous acquisi-
tion of a grammatical gender language like Italian accelerates the acquisition of 
gender marking in the other language, namely German (Kupisch, 2005). Similar 
findings are reported in a later study (Kupisch, 2007) on German-Italian bilingual 
children; Italian was again shown to positively influence the development of gen-
der marking in German DPs with bilingual children showing lower determiner 
omission rates than monolingual German children.
However, the majority of studies have been mostly focusing on the role of 
the input rather than crosslinguistic influence itself (see Cornips & Hulk, 2006) 
and that is what we attempt to address with our study by examining two language 
pairs, gendered/non-gendered languages and gendered-gendered languages, 
Greek-English and Greek-German respectively, the combinations of which have 
not been examined in the literature before. Thus, one of our main contributions 
is the disentanglement of the role of a (non-)grammatical gender language in 
the bilingual development of gender in the other grammatical gender language, 
in our case Greek.
The quantitative and qualitative properties of input have been related to the 
acquisition of lexical and grammatical features such as gender. Specifically, al-
though bilingual children have to divide their language input between two lan-
guages they, nevertheless, follow the same developmental steps as monolingual 
children (see Paradis & Genesee, 1996; Genesee & Nicoladis, 2007). Input quantity 
has been used to measure (a) variation in vocabulary development (Cobo-Lewis 
et al., 2002), (b) variation in other grammatical phenomena (for verbs see Austin, 
2009; Blom, 2010; Paradis, 2010; Paradis, 2011; Paradis et al., 2011; for the mass/
count distinction see Gathercole, 2002a; for grammatical gender see Gathercole, 
2002b; Montrul & Potowski, 2007) and (c) variation in the overall development 
of grammatical abilities (Chondrogianni & Marinis, 2011; Jia & Aaronson, 2003; 
Jia & Fuse, 2007). Meanwhile, findings on the role of home language use suggest 
either a positive effect of the extensive use of the minority or weaker language at 
home (De Houwer, 2007; La Morgia, 2011), or no such effect at all (Goldberg et al., 
3. Kupisch (2005) notes in relation to the German-French bilingual corpus data that L1 transfer 
is evident only for contexts in which the languages’ grammatical properties overlap and not for 
the instances where they differ.
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2008; Paradis, 2011). Recent work has shown that the small effect of a weaker lan-
guage as a home language on the development of this language relates mostly to 
the small number of different people speaking the particular language to the child 
(Place & Hoff, 2011).
An additional factor correlating positively with the amount and type of lan-
guage exposure available to children is parental SES, often measured in terms of pa-
rental education (for an overview in L1, see Hoff, 2006; for bilingual development 
see Oller & Eilers, 2002; Paradis, 2011; Armon-Lotem et al., 2011). Particularly, 
maternal educational background has been identified as a significant predictor 
in the development of language learning and, thus, we included it as a variable 
in our study (see Blair et  al., 2011; Rhoades et  al., 2011 among others). Earlier 
studies (Hoff-Ginsberg, 1991; Bradley & Corwyn, 2002) identify a close relation 
between high parental SES and better language outcomes. Locke et al. (2002) and 
Qi et al. (2006) showed that both receptive and expressive language skills appear 
to be affected by SES in L1 development. In bilinguals, on the other hand, parental 
SES appears to contribute significantly but at the same time independently of bi-
lingualism itself (for a detailed analysis see Calvo & Bialystok, 2014; for the inter-
action of SES and literacy development in L1 and L2 see Lindholm-Leary, 2014). 
Consequently and unlike previous studies on gender which primarily report over-
all language outcomes rather than grammatical development per se we included 
maternal educational background as a factor to determine its contribution to the 
development of gender.
Additionally, age of onset has been identified as a contributing factor to the 
development of gender. Earlier studies on gender development show that even 
though simultaneous bilingual children might show a delay in development com-
pared to monolingual children, they nevertheless appear to make the same types 
of errors as monolinguals even if their development is slightly slower, at least in 
one of their two languages (De Houwer, 1990; Müller, 1990; Kupisch et al., 2002). 
Other findings show that instead of a delay, bilinguals might even show accel-
eration in development in one of their L1s (Cornips & Hulk, 2006). On gender 
specifically, Meisel’s (2009) data suggest that simultaneous bilingual children per-
formed significantly better in gender marking than L2 learners (children with first 
exposure to French at the age of 3;7 or later). Similar findings are reported by 
Carroll (1989) who identifies the age of 5 as critical to the acquisition of gender 
in the L2, when the L1 does not instantiate gender. Furthermore, recent elicited 
gender production data from Unsworth, Argyri, Cornips, Hulk, Sorace & Tsimpli 
(2014) showed that gender agreement errors are found in sequential bilinguals 
but simultaneous bilingual children perform similar to monolinguals. These stud-
ies highlight that the age of onset and the parameterization or not of gender in 
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the languages being acquired are crucial in the discussion of bilingual gender de-
velopment (Meisel, 2009).
On the other hand, Montrul et  al. (2008) have suggested that restricted 
amount of input, even if age of onset of bilingualism is from birth, may lead to 
gender marking errors similar to those attested in L2 adults. Gathercole (2002b) 
examined the identification of mismatched gender marking in Spanish DPs and 
reported that the children with the least input took the longest to acquire gender 
marking. The literature indeed distinguishes among early and current amount of 
exposure and the amount of exposure over time. Amount of current exposure 
(i.e. current percentage of regular language exposure in the target language) and 
amount of exposure over time (i.e. length of exposure to the target language) are 
identified as significant predictors for children’s development of gender, while the 
amount of exposure in the early years (preschool age) is not as strong a predictor 
(Gathercole & Thomas, 2005; Unsworth et al., 2011; Unsworth, 2013).
Another factor interacting but not identical to proficiency in bilingual acquisi-
tion is language dominance. A number of language measures have been proposed 
as appropriate to determine dominance (Yip & Matthews, 2006; Cantone et al., 
2008; Montrul, 2016; Silva-Corvalán & Treffers-Daller, 2016). Kupisch (2007) 
uses proficiency as an indicator of dominance, while Unsworth (2016) employs 
the amount of exposure to each language as a proxy for dominance. In our study, 
balance and dominance are measured in terms of the distance between the vo-
cabulary scores of the two languages of the bilingual child. The resulting score 
will be used as an independent variable whose role on gender performance will be 
examined independently from the variable of proficiency.
Considering the diverse findings on crosslinguistic influence and the role of 
input in gender development the present study contributes significantly to the lit-
erature with a large cross-sectional dataset4 (102 bilingual and 35 monolingual 
children) testing (a) the role of Greek vocabulary skills and vocabulary dominance 
in the production of gender and (b) crosslinguistic influence in terms of the effect 
of a gendered language (German) vs. a non-gendered language (English) in the 
development of gender in Greek. Additionally, since the amount of language ex-
posure has previously been found to affect the linguistic development of bilingual 
children, the present study attempts to identify the input measures that best pre-
dict the acquisition of gender by focusing on current use of Greek as well as use of 
Greek during preschool years, the role of area of residence (i.e. in terms of whether 
Greek is the minority or majority language), the amount of hours of classroom 
instruction in Greek and, finally, the role of maternal educational background as 
4. The original dataset included data from 165 bilingual and 57 monolingual children aged 8 
to 12 years old. However, in the present write-up only the 10 to 12 year old data are reported.
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a proxy for SES. Input is therefore measured both in terms of amount of current 
exposure to the language on the basis of the individual profile of the child but 
also in terms of the majority/minority language difference, exposure in the early 
years, and structured exposure in instruction settings. As such the study provides 
a detailed input measures profile for each child in addition to age of onset and 
SES measures. Crucially, for school age bilingual children, like the participants of 
our study, structured input in the form of literacy exposure in each language is of 
primary importance as written language and school settings take up the majority 
of the child’s daily schedule.
2.1 Greek gender
There is a three- or two-way gender distinction across gendered languages, that 
is masculine, feminine or neuter (Corbett, 1991). We assume that in languages 
with grammatical gender, gender is a lexical feature (cf. Chomsky, 1995) classify-
ing nouns while gender agreement is a syntactic operation that involves a depen-
dency between an uninterpretable (or unvalued) feature on D or Adj and its val-
ued counterpart on N (Chomsky, 2001; Carstens, 2000; Bošković, 2009a, 2009b). 
Following Bošković (2009a, 2009b) we assume that unvalued rather than uninter-
pretable features drive syntactic operations and that multiple checking of gender 
features in the Determiner Phrase (DP) is possible (cf. Carstens 2000). Nouns are 
intrinsically marked for a valued, uninterpretable gender feature and the gender 
agreement relation is probed by the unvalued and uninterpretable gender feature 
(on Determiner or Adjective) targeting the valued one on the Noun (see Tsimpli & 
Hulk, 2013 for a detailed account).
For Greek, Ralli (2002) suggests a three-way gender distinction with gender 
being a feature of the noun stem, while the suffix only spells-out the gender value 
of the stem (cf. Tsimpli, 2003; Hawkins & Tsimpli, 2009). The gender feature estab-
lishes gender agreement in syntax:
 
(1)
 
o
theMASC 
oréos
niceMASC 
kírios
manMASC 
 
(2)
 
i
theFEM 
meγáli
bigFEM 
bála
ballFEM 
 
(3)
 
to
theNEUT 
γemáto
fullNEUT 
potíri
moonNEUT 
Previous studies on the acquisition of Greek suggest that monolinguals acquire 
gender by age 3;6 or even earlier (cf. Stephany, 1997; Marinis, 2003; Mastropavlou, 
2006; Stephany & Christofidou, 2008). Neuter gender is the default value (Tsimpli 
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& Hulk, 2013) imposing the lowest learnability load to the learner (Stephany, 
1997) and the preferred one by young monolinguals (Mastropavlou, 2006) and 
L2 learners of Greek (Varlokosta, 1995; Tsimpli, 2003; Konta, 2013). The role of 
noun endings in the elicited production of gender agreement with novel nouns has 
also been shown to be decisive in monolingual development albeit not from the 
earliest production stage of gender acquisition of real nouns. In particular, both 
Mastropavlou (2006) and Varlokosta (2011) report that 3 and 5-year old mono-
lingual Greek children respectively show more accurate gender assignment with 
noun endings of high predictive values than with those of low5 predictive values. 
The difference, however, between high and low predictive values in gender pro-
duction was significant in the 5-year-old group but not in the 3-year-old group 
(Mastropavlou, 2006). Thus, phonological cues on noun endings and their predic-
tive values appear to have an effect on gender assignment on novel nouns later 
than lexical knowledge of gender on real nouns. This finding suggests that the 
learner sensitivity to noun endings presupposes a certain length of exposure for 
predictive values to develop (for the predictive values of suffixes for Greek adults 
see Mastropavlou & Tsimpli, 2011). In view of the monolingual findings and the 
delay in the role of noun endings vs. lexical gender in the acquisition of gender 
assignment and gender agreement on novel and real nouns respectively, bilingual 
performance on real and novel nouns is expected to reflect input differences re-
quired for the two categories. By focusing on the comparison between real and 
novel noun gender in bilingual children we can distinguish between the role of 
vocabulary skills and other measures of input which are expected to differentially 
affect gender acquisition on real and novel nouns respectively.
2.2 German gender
German, similarly to Greek, has a three-way gender distinction of masculine, fem-
inine and neuter which is marked on different types of determiners, pronouns and 
attributive adjectives (Bauch, 1971). Some degree of syncretism is found however, 
as in the examples below where the form of the indefinite article is the same for 
masculine and neuter (from Kupisch et al., 2013: 157):
 
(4)
 
ein
anMASC/NEUT 
interessanter
interestingMASC 
Film
filmMASC 
 
(5)
 
eine
anFEM 
interessante
interestingFEM 
Zeitung
newspaperFEM 
5. Note that for certain suffixes such as -i, the orthographic cues indicate the appropriate gender.
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(6)
 
ein
anMASC/NEUT 
interessantes
interstingNEUT 
Buch
bookNEUT 
Unlike in Greek, attributive adjectives in definite DPs (with the exception of accu-
sative singular) and predicate adjectives do not show gender distinctions, as illus-
trated in examples (7) to (12) respectively (Kupisch, Akpinar & Stöhr, 2013: 157):
 
(7)
 
der
theMASC 
interessante
interestingMASC/FEM/NEUT 
Film
filmMASC 
 
(8)
 
die
theFEM 
interessante
interestingMASC/FEM/NEUT 
Zeitung
newspaperFEM 
 
(9)
 
das
theNEUT 
interessante
interstingMASC/FEM/NEUT 
Buch
bookNEUT 
 
(10)
 
Der
TheMASC 
Film
filmMASC 
ist
is  
interessant.
interstingMASC/FEM/NEUT 
 
(11)
 
Die
TheFEM 
Zeitung
newspaperFEM 
ist
is  
interessant.
interstingMASC/FEM/NEUT 
 
(12)
 
Das
TheNEUT 
Buch
bookNEUT 
ist
is  
interessant.
interstingMASC/FEM/NEUT 
With regard to gender assignment, the gender value may be predicted on the basis 
of semantic and morphophonological factors (Lang, 1976; Köpcke, 1982; Corbett, 
1991). Most of these factors, however, are not deterministic rules but are of a 
probabilistic nature, in the sense that there is a tendency for nouns exhibiting a 
particular phonological, morphological pattern or belonging to a certain semantic 
domain to be associated with a particular gender (Szagun, Stumper, Sondag & 
Franik, 2007). An example of semantically-based gender assignment is that nouns 
denoting weather, birds and beverages tend to be masculine, whereas nouns denot-
ing trees, flowers, knowledge and crafts, tend to be feminine (see Hoeppner, 1980; 
Szagun et al., 2007). Needless to say, such generalizations can only be derived once 
sufficient members of each semantic category are already acquired and the learner 
can, at some stage of development, abstract the appropriate semantic category. 
Finally, gender distinctions in German, as in Greek, are also exhibited by morpho-
syntactic cues as in the different forms of definite articles. Such cues are sufficiently 
robust for the learner to use in the discovery of particular gender values.
The production of gender mismatches between determiner and noun drops sig-
nificantly around the age of 3 for monolingual German speaking children suggesting 
sensitivity to gender assignment rules from an early age (Mills, 1986; Müller, 1990; 
Szagun et al., 2007). However, gender errors with neuter nouns are attested beyond 
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this age and these difficulties are attributed to the complexity of the German gender 
system in the sense that gender, case and number marking overlap (see Müller, 1987; 
Müller 1990; Jansen 2009; Eichler, Jansen & Müller, 2012). German, like Greek, 
marks gender, case and number on (singular) articles, for example, the definite ar-
ticle ‘der’: masculine, singular, nominative. As a result, some forms are syncretic; 
for example, the definite article ‘der’ is used for nominative masculine and dative 
feminine (Szagun et al., 2007). Gender marking in German is, thus, considered to 
be complex and not transparent from the child’s perspective leading to difficulties 
in gender acquisition (Eichler et al., 2012). Bilingual acquisition data also show high 
sensitivity to gender cues from an early age, prior or up to the age of 3 with differenc-
es to monolinguals being predominantly of a quantitative nature rather than qualita-
tive one (Kupisch et al., 2002; Kuchenbrandt, 2005; Eichler et al., 2012). Also, dif-
ferences in acquisition are found with regard to definite and indefinite article-noun 
mismatches with indefinite ones showing lower accuracy scores for simultaneous 
bilinguals (Müller, 1990; Kupisch et al., 2002). In sum, monolingual and bilingual 
data on the acquisition of gender in German appears to be sensitive to gender cues 
and a number of morpho-semantic variables appear to affect performance.
3. Research questions
Having outlined the relevant formal properties of gender in the languages in-
volved, namely Greek and German, and considering the developmental findings 
for bilinguals, the research questions of our study are the following:
i. What is the role of the bilingual children’s other language in the acquisition of 
Greek gender? Does German, a grammatical gender language, accelerate gender 
development in Greek compared to the English-Greek bilingual combination? 
Does the other language affect gender marking in Greek even when language 
proficiency (as measured by expressive vocabulary scores) is controlled for?
ii. What are the differences between gender assignment (Determiner-Noun) and 
gender agreement (Noun-Adjective) in real and novel noun contexts? Does 
accuracy on real (lexical gender) and novel nouns (predictive value of the 
noun suffix) differ in bilinguals?
iii. Which of the Greek input measures can best predict gender accuracy in as-
signment and gender agreement tasks? Is it amount of early exposure to Greek, 
current use of the language, area of residence (minority or majority language 
status) or formal instruction in Greek that can best predict gender accuracy? 
Does vocabulary development as an indirect measure of input correlate with 
gender accuracy?
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4. Method
4.1 Participants and background variables
The participants were 102 bilingual children from 10;0 to 12;0 years of age. There 
were 52 English-Greek bilinguals (22 girls) and 50 German-Greek bilinguals (25 
girls). The English-Greek group had a mean age of 11;3 (SD: 0;7) and the German-
Greek group had a mean age of 11;4 (SD: 0;7). Data was also collected from 35 
Greek monolingual children who attended a state primary school in Northern 
Greece (20 girls) and had a mean age of 11;1 (SD: 0;5, age range: 10;0 to 12;0). 
There was no significant difference in age between the bilingual and monolingual 
groups F(2, 135) = 1.38, p > .05, ηp2 = .039).6 All participants in the study were 
typically developing without any history of speech and/or language disorder.
The bilingual participants were located either in Greece or abroad (UK/USA 
and Germany respectively). The English-Greek bilinguals in Greece (N: 37) at-
tended a private international school, where the hours of instruction in Greek 
ranged between 5 and 10 hours per week and the hours of instruction in English 
were between 25 and 30. The English-Greek bilinguals in the UK (N: 7) attended 
monolingual English schools and either a weekly afternoon or a Saturday class of 
L2 Greek instruction. The English-Greek bilinguals in the USA (N: 8) attended a 
bilingual school, where the hours of instruction in Greek were 10 per week and 
the hours of instruction in English were between 25 and 30 hours. The German-
Greek bilinguals in Greece (N: 20) attended a private bilingual school, where the 
hours of instruction in Greek per week ranged between 4 and 7 and the hours of 
instruction in German were between 19 and 25. The German-Greek bilinguals in 
Germany (N: 30) attended a variety of school settings, where the hours of instruc-
tion in Greek per week ranged between 8 and 21 hours and the hours of instruc-
tion in German between 9 and 20.
Background information was collected on a number of input related variables 
with the use of questionnaires administered to parents and to children. These 
questionnaires were developed by Mattheoudakis, Chatzidaki and Maligkoudi 
(2014) for the purposes of a larger project in which the present study is situated. 
Questionnaires included a variety of questions with regard to the acquisition of 
each language, family practices in the pre-school age and at the time of testing 
along with information on formal instruction in the L1 and L2. The questionnaire 
information is presented in Table 1 below:
6. For effect sizes, we follow Cohen (1988) according to who values 0.01, 0.06 and 0.14 for η2 are 
reported as small, medium and large effect sizes respectively.
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Table 1. Background information of bilingual participants
English-Greek bilinguals German-Greek bilinguals
Age of onset (Greek) from birth 54%* 12%
3–6 yrs 36.5% 54%
6+ yrs  9.5% 34%
Home language – Greek 46%** (SD:18) 57% (SD:18)
Early literacy – Greek 45% (SD:27) 60% (SD:36)
Current literacy – Greek 15% (SD:9) 30% (SD:16)
Current language use – Greek 31% (SD:15) 44% (SD: 17)
Maternal education (scale: 1–5)  4.9 (SD:0.2)  3.6 (SD:1.3)
Notes * For the Age of Onset measure, the Table reports the distribution of the bilingual participants in 
the three categories; simultaneous (from birth), early-sequential (i.e. exposure to Greek between the ages 
of 3–6 years) and late-sequential (6+ years old).
** For the input measures Home Language, Early Literacy, Current Literacy and Current Language Use 
the table reports the frequency of use of Greek by the bilinguals.
Starting with age of onset and types of bilingualism, following Meisel (2009) three 
different groups were formed: from birth up to age 3 were the group of simultane-
ous bilinguals, from age 3 to age 6 were the early sequential bilinguals and from 
age 6 onwards the late sequential bilinguals. To determine age of onset, the ques-
tionnaire included a question about the child’s country of birth, a question about 
age of arrival to Greece if not born in the country and if the family has relocated 
along with family practice questions regarding language use during the preschool 
age (from birth up to the age of 6). The distribution of participants differs in the 
language groups (F(1, 101) = 25.75, p < .001, ηp2 = .038) as there are significantly 
more simultaneous bilinguals in the English-Greek group and early sequential bi-
linguals in the German-Greek group.
Home Language refers to the children’s exposure to each language from birth 
up to the age of schooling. The relevant questions collected information about the 
language(s) the child heard/used from birth up to the age 6 with a variety of speak-
ers (parents, siblings, extended family and friends). Despite the differences in the 
order of acquisition of Greek and the small number of German-Greek in the si-
multaneous bilinguals category (exposure to Greek from birth up to the age of 3), 
the two bilingual groups differed in the degree Greek was used as a home language 
up to the age of 6 with German-Greek bilinguals being exposed to Greek more 
extensively (F(1, 101) = 7.44, p = .008, ηp2 = .044) suggesting that family practices 
in German-Greek homes systematically backed the development of Greek during 
the pre-school years.
The Early Literacy measure concerns the degree to which Greek was used when 
family members read books to children up to the age of 6 (shared book reading). 
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Specifically, they were asked if and how often they would read books to children 
and in which language they would choose to do so. Data showed that shared book 
reading in the Greek medium was mostly preferred by German-Greek bilingual 
families (F(1, 101) = 4.53, p = .036, ηp2 = .037). The Current Literacy measure aims 
to evaluate children’s current language preference/use in writing/reading tasks, 
and, more specifically the degree to which they preferred to use Greek for daily 
writing/reading tasks (writing lists/letters/cards, reading aloud, texting, emailing, 
visiting websites, video-gaming, book/magazine reading). As shown in Table 1, 
the English-Greek bilinguals would use Greek less frequently than the German-
Greek bilinguals (F(1, 101) = 27.85, p < .001, ηp2 = .027).
Lastly, the Current Language Use measure concerns the participants’ daily lan-
guage preference/use in oral tasks. The questionnaires asked about the children’s 
preferred language for oral interaction with family members/friends, for memoriz-
ing phone numbers, telling the time, mental counting/calculating, watching TV/
movies. The frequency of use of Greek for their oral activities was shown to differ 
in the two language groups with German-Greek bilinguals using Greek about half 
of the time (F(1, 101) = 13.80, p < .001, ηp2 = .115) in contrast to the English-Greek 
bilingual children. This study also investigated the role of the Socioeconomic Status 
(SES) measured in terms of maternal educational background. An ordinal scale 
from 1 to 5 with “1”assigned to primary education and “5” to university educa-
tion was used. The maternal education of the two language groups was statistically 
different with the English-Greek group having a higher score as shown in Table 1 
(F(1, 101) = 38.24, p < .001, ηp2 = .095). Note, however, that both groups have high 
SES scores corresponding to the educational background of college (4) or univer-
sity (5) in contrast to earlier studies who tested speakers with predominantly low 
SES (Hoff-Ginsberg, 1991; Bradley & Corwyn, 2002; Calvo & Bialystok, 2014).
The children’s lexical abilities were measured by means of standardized expres-
sive vocabulary tests in Greek (Vogindroukas et al., 2009), in English (Renfrew, 
2001) and in German (Peterman, 2010). In each vocabulary task, the participant 
was asked to name a depicted item provided in black and white pictures. The Greek 
and the English vocabulary tasks consisted of 50 items each and the German one 
of 40 items. The participants’ vocabulary scores were used as independent mea-
sures of language proficiency in Greek and in English/German and are presented 
in Table 2:
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Table 2. Bilinguals’ language proficiency
English-Greek bilinguals German-Greek bilinguals
Greek Vocabulary 58% (SD:22)
[Range: 32%–96%]
60% (SD:22)
[Range: 30%–96%]
Other Vocabulary (English & German 
respectively)
84% (SD:9)
[Range: 66%–100%]
75% (SD:16)
[Range: 52%–97%]
Between-group comparisons showed that neither the development of Greek vo-
cabulary nor the development of the other vocabulary (English/German) differed 
between the two language groups. Within-group comparisons revealed that for 
both groups vocabulary scores in English and German were significantly higher 
than in Greek (English-Greek bilinguals: F(1, 51) = 38.91, p < .001, ηp2 = .146; 
Greek-German bilinguals: F(1, 49) = 43.17, p < .001, ηp2 = .159).
Lastly, to determine language dominance we compared the size of each vo-
cabulary for each bilingual. To this end, we turned vocabulary test scores into 
z-scores7 (i.e. standard scores) and we subtracted the ‘other’ language’s vocabulary 
z-score from the Greek vocabulary z-score; if the result was between −1 and +1, 
an outcome which signifies vocabularies of comparable size, we considered the 
participant a balanced bilingual. If the result was higher than +1, the participant 
was considered Greek dominant, while if the result was lower than −1, then s/
he was considered dominant in the other language. The English-Greek bilinguals 
are thus distributed in 54% balanced bilinguals, 27% Greek-dominant and 19% 
English-dominant, while the German-Greek bilinguals in 54% balanced, 13% 
Greek-dominant and 28% German-dominant; there were no statistically signifi-
cant distributional differences between the two language groups.
The participants profiling covers a number of language related measures high-
lighting the differences in input and unveiling the variability the bilingual popula-
tions exhibit in general and in our dataset in particular. It is essential to recognize 
this variability in the dataset in order to address how these differences can poten-
tially affect the performance of participants. Most studies employ one criterion to 
group their participants assuming largely homogeneity across bilingual popula-
tions. By bringing these differences forward (a) we are sheding light to the true 
characteristics of a bilingual dataset and (b) we address their role as key predictive 
variables in gender performance through a regression analysis that will hierarchy 
their potential effect on gender development. The between group comparisons 
that follow in sections 5.1 and 5.2 attempt to present the overall performance for 
the two language pairings.
7. For the use of z-scores in empirical data see Featherston & Winkler (2009).
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4.2 Tasks & procedure
To test the bilingual acquisition of grammatical gender in Greek, four elicited pro-
duction tasks were designed, two targeting gender assignment and two gender 
agreement for real and novel nouns. For all tasks, children were presented with the 
pictures of the real and novel nouns in question on a computer screen and they 
were subsequently asked a question about the picture (PowerPoint presentation). 
Participants were expected to use an appropriate definite or indefinite determiner 
in the gender assignment tasks (Det-N), and an agreeing predicate adjective in the 
gender agreement tasks.
The gender assignment tasks comprised one real and one novel noun elicited 
production task. The real noun task included 54 test items (animals or objects). 
Children were initially presented with the pictures and the relevant test words 
(real nouns) on a computer screen in order to familiarize them with the test items. 
For each test item, children could see the relevant picture, hear the corresponding 
real noun and see the written form of the word (in order for orthographic cues 
to be provided). A short practice session (3 practice items) followed and then the 
actual testing started. For each practice/test item, children saw the picture of an 
object/animal on a table and heard the question ‘What is on the table?’, thereby 
eliciting a definite/indefinite determiner in a Det-N DP (The question was also 
presented on the computer screen). An example item for real nouns is given in 
(13) (masculine noun with the suffix -os) below:
 (13) a. ti íne páno sto trapézi?
   what be3SING on the table
   ‘What is on the table?’
  b. énas/o papagalos
   aMASC/theMASC parrotMASC
   ‘A/the parrot.’
8 items were used for each of the three Greek gender values. The masculine and 
neuter values comprised 6 items for each of the three endings, i.e. [-as, -is, -os for 
masculine and -ma, -i, -o for neuter], whereas the feminine value comprised 9 
items for each of the two endings [-a and -i].
The novel word elicited production task included 56 three-syllable penulti-
mate accented test items. The same endings were used for each gender value, with 
8 items for each ending [-as, -is, -os-a, -i (spelled as η, feminine nouns only)8 and 
-ma, -o]. There are 2 slides for each test item. In the first slide, children saw the 
8. Note that because the phonological cue – i could be attributed both to feminine and neuter, 
we chose to present it only with the feminine orthographic cue. Additionally, we distributed 
items equally across all endings so that we do not create a gender bias, hence, the mismatch in 
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picture of a novel object, heard the novel noun and saw its written form. In the sec-
ond slide, children saw the novel object on a table and heard the question ‘What is 
on the table?’, thereby eliciting a definite/indefinite determiner in a Det-N DP (The 
question was also presented on the computer screen). An example item for novel 
nouns (slide 2) is given below (novel noun with the masculine suffix -is):
 (14) a. ti íne páno sto trapézi?
   what be3SING on the table
   ‘What is on the table?’
  
b.
 
énas/o
aMASC/theMASC 
krodotís
krodotisMASC 
All test items corresponded to the nominative singular form, which constitutes the 
citation form for nouns in Greek.
The gender agreement elicited production tasks included real adjectives predi-
cating real and novel nouns in two different tasks. The real noun task consisted of 
54 test items and the novel noun task of 56 test items. The suffixes used per gender 
value, and the general set up were the same as in the gender assignment tasks. 
However, in the gender agreement tasks, the participants were presented with two 
pictures of the same real or novel noun in each slide. These pictures differed either 
in colour and/or size. Children were asked to answer the question ‘What kind of 
X(test item) is it?’, thereby eliciting an agreeing predicate adjective. A blue arrow 
was used to point to one of the pictures of the real or novel noun on the screen in 
order to facilitate the children’s response. An example item for real nouns (mas-
culine noun and an agreeing masculine predicate adjective with the suffix -os) 
is given in (15a) and an example item for novel nouns (masculine noun and an 
agreeing masculine predicate adjective with the suffix -os) is given in (15b):
 (15) a. ti papagalos íne? mikrós.
   what parrotMASC be3SING? SmallMASC 
   ‘What kind of parrot is it? Small.’
  b. ti krodotís íne? kitrinos.
   what krodotisMASC be3SING? yellowMASC
   ‘What kind of krodotis is it? Yellow.’
number to real noun tasks, where we equally distributed items across gender rather than noun 
endings for the same reason.
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All responses were transcribed and accuracy scores per participant were used in 
the analysis. Score 1 was assigned for each correct response and score 0 for an 
erroneous one. Correct responses were identified as follows: (a) in the gender as-
signment tasks, the use of a determiner agreeing in gender with the noun pro-
vided, and (b) in the gender agreement tasks, the use of any adjective agreeing in 
gender with the noun provided.
4.3 Predictions
The paper aims to examine the role of the L1 and input effects in the acquisition 
of gender assignment and agreement in real and novel nouns by bilingual children 
whose ‘other’ language may or may not be a gendered language. Considering pre-
vious research findings and the formal gender properties of the languages (Greek, 
English and German) involved the following predictions are proposed.
We predicted that positive crosslinguistic influence in the form of higher ac-
curacy scores in German-Greek vs. English-Greek bilingual children would be 
attested. Specifically, due to the differences between German and English in gram-
matical gender (i.e. German encodes grammatical gender on nouns but English 
does not) we predicted that German-Greek bilinguals perform better on Greek 
gender assignment and agreement tasks compared to English-Greek bilinguals 
even when we control for language proficiency through the expressive vocabu-
lary scores. Also, note that the bilinguals tested even though they differed to some 
degree in terms of input, they did not differ in reference to their language profi-
ciency; as such the comparison of the language – pairs is possible.
Secondly, regarding the comparison between real and novel nouns, we for-
mulate our predictions on the grounds that real nouns carry gender specification 
as part of their lexical entry, while gender on novel nouns needs to be determined 
on the basis of morphophonological cues on the noun’s suffix. We, thus, expect 
performance on real nouns to be affected by lexical skills measured as vocabulary 
scores considerably more than on novel nouns, which should be more dependent 
on input measures. Moreover, we expect differences to emerge in relation to as-
signment vs. agreement, since the latter is more demanding due to the complexity 
of its structure: a predicate adjective agrees clause-internally but not locally as is 
the case with attributive adjectives inside the DP9. Finally, we predict that among 
the different input measures, those that relate to current exposure to and use of 
Greek such as current oral use of Greek, area or residence (minority vs. major-
ity language) and Greek schooling are better predictors of gender accuracy than 
9. On the difficulties posed by predicate adjectives as opposed to attributive adjectives also see 
Blom, Polišenská and Weerman (2008) and Konta (2013).
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other background measures such as age of onset of exposure to Greek and early 
literacy exposure.
5. Results
With regard to the data analysis, to control variability in our data and to disentan-
gle crosslinguistic influence from language proficiency, we ran an ANCOVA anal-
ysis with word type (real vs. novel) and gender (masculine vs. feminine vs. neuter) 
as the within-group variables, group (English-Greek bilinguals vs. German-Greek 
bilinguals vs. Greek monolinguals) as the between-subjects factor and language 
proficiency (Greek vocabulary score) as the covariate (Sections 5.1 and 5.2). Next, 
to assess the relationship between Greek proficiency and gender accuracy we com-
puted the Pearson product-moment correlation coefficient (Section 5.3). Lastly, to 
examine the role of input measures provided by the background questionnaire, we 
performed a stepwise regression analysis across bilinguals that provides a hierar-
chy of significant factors affecting performance in gender assignment and agree-
ment in real and novel nouns (Section 5.4).
5.1 Gender assignment
To examine gender assignment in real and novel nouns, we analysed data from the 
two determiner tasks. We performed a repeated measures analysis with word type 
(real vs. novel) as the within-group variable, group (English-Greek bilinguals vs. 
German-Greek bilinguals vs. Greek monolinguals) as the between-subjects factor, 
and language proficiency (Greek vocabulary score) as the covariate. The total ac-
curacy scores per task and per group are presented in Table 3:
Table 3. Total gender assignment accuracy scores (determiner tasks)
English-Greek bilinguals German-Greek bilinguals Monolinguals
Real Nouns 83% (SD:17) 86% (SD:15) 99% (SD:3)
Novel Nouns 71% (SD:22) 81% (SD:15) 86% (SD:7)
The statistical analysis shows a main effect of word type with real nouns show-
ing higher accuracy scores compared to novel nouns (F(1, 133) = 7.54, p = .007, 
ηp2 = .054, real > novel: p < .001) and a main effect of group (F(2, 133) = 13.45, 
p < .001, ηp2 = .168) with monolingual children and German-Greek bilinguals 
performing alike and scoring significantly higher compared to English-Greek bi-
linguals (both pair comparisons p < .001). Moreover, the data show an interaction 
of word type and group variables (F(2, 133) = 4.48, p = .013, ηp2 = .063).
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Next we examine the differences in accuracy for masculine, feminine and 
neuter items (see Table  4 for accuracy scores for real and novel items) using a 
repeated measures analysis with word type10 (real vs. novel) and gender (mascu-
line vs. feminine vs. neuter) as the within-group variables, group (English-Greek 
bilinguals vs. German-Greek bilinguals vs. Greek monolinguals) as the between-
subjects factor and language proficiency (Greek vocabulary score) as the covariate.
Table 4. Gender assignment: accuracy scores per gender (determiner tasks)
Nouns English-Greek bilinguals German-Greek bilinguals Monolinguals
Masc Real 79% (SD:27) 86% (SD:22) 100% (SD:1)
Masc Novel 76% (SD:34) 87% (SD:25)  99% (SD:2)
Fem Real 83% (SD:19) 82% (SD:18)  99% (SD:4)
Fem Novel 58% (SD:26) 57% (SD:17)  71% (SD:17)
Neut Real 86% (SD:14) 88% (SD:11)  99% (SD:4)
Neut Novel 77% (SD:20) 86% (SD:15)  82% (SD:14)
The analysis reveals a main effect of gender (F(2, 133) = 60.63, p < .001, ηp2 = .313) 
with performance in masculine and neuter items being significantly better com-
pared to feminine items (both pair comparisons p < .001). There is also an interac-
tion of gender and group variables (F(2, 133) = 5.62, p = .005, ηp2 = .078) but no 
interaction of gender and word type variables or of gender, word type and group 
variables are identified in the data set.
The gender assignment data show there is a strong word type and gender effect 
with best performance in real nouns and masculine and neuter items. Moreover, 
even though language proficiency was controlled for the German-Greek bilingual 
children perform similarly to Greek monolingual children and significantly better 
to the English-Greek bilinguals suggesting that the L1 is indeed a factor that affects 
performance.
5.2 Gender agreement
To examine gender agreement in real and novel nouns, we analysed data from the 
two adjective tasks. We performed a repeated measures analysis with word type 
(real vs. novel) as the within-group variable, group (English-Greek bilinguals vs. 
German-Greek bilinguals vs. Greek monolinguals) as the between-subjects fac-
10. To avoid statistical repetition the main effect of word type is not reported again. All signifi-
cant and non-significant effects and interactions appear in Appendix 2.
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tor, and language proficiency (Greek vocabulary score) as the covariate. The total 
accuracy scores per group in the agreement tasks are presented in Table 5:
Table 5. Total gender agreement accuracy scores (predicate adjective tasks)
English-Greek bilinguals German-Greek bilinguals Monolinguals
Real Nouns 82% (SD:24) 88% (SD:15) 99% (SD:2)
Novel Nouns 59% (SD:22) 58% (SD:21) 76% (SD:15)
The statistical analysis shows a main effect of word type with real nouns show-
ing higher accuracy scores compared to novel nouns (F(1, 133) = 10.39, p = .002, 
ηp2 = .072, real > novel: p < .001) and a main effect of group (F(2, 133) = 3.51, 
p = .033, ηp2 = .050) with bilinguals performing alike and scoring lower com-
pared to monolinguals (Monolinguals > English-Greek bilinguals: p = .005; 
Monolinguals > German-Greek bilinguals: p = .012, English-Greek bilin-
guals = German-Greek bilinguals: p = .068). Moreover, the data show an interac-
tion of word type and group variables (F(2, 133) = 4.54, p = .012, ηp2 = .064).
Next we examine the differences in accuracy for masculine, feminine and 
neuter items (see Table 6 for accuracy scores for real and novel items in gender 
agreement) using a repeated measures analysis with word type (real vs. novel) and 
gender (masculine vs. feminine vs. neuter) as the within-group variables, group 
(English-Greek bilinguals vs. German-Greek bilinguals vs. Greek monolinguals) 
as the between-subjects factor and language proficiency (Greek vocabulary score) 
as the covariate.
Table 6. Gender agreement: Accuracy scores per gender (predicate adjective tasks)
Nouns English-Greek bilinguals German-Greek bilinguals Monolinguals
Masc Real 75% (SD:35) 83% (SD:24) 100% (SD:2)
Masc Novel 58% (SD:39) 54% (SD:35)  80% (SD:25)
Fem Real 79% (SD:32) 85% (SD:21)  99% (SD:4)
Fem Novel 34% (SD:25) 37% (SD:27)  61% (SD:18)
Neut Real 93% (SD:13) 97% (SD:4) 100% (SD:1)
Neut Novel 84% (SD:19) 84% (SD:17)  85% (SD:19)
The analysis reveals a main effect of gender (F(2, 133) = 117.42, p < .001, ηp2 = .469) 
with best performance in neuter followed by masculine and last by feminine items 
(neuter > masculine > feminine: all pair comparisons p < .001). There is also an 
interaction of gender and group variables (F(2, 133) = 3.96, p = .021, ηp2 = .056) 
and an interaction of gender and word type variables (F(1, 133) = 9.50, p = .002, 
ηp2 = .067) but no interaction of gender, word type and group variables.
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The gender agreement data show that there is a strong word type effect and 
gender effect with best performance in real items and the highest accuracy scores 
in neuter items. Moreover, contrary to gender assignment data, the agreement 
data showed more similarities between the English-Greek and German-Greek 
bilinguals.
5.3 The role of lexical skills
As presented in Section 2.1 above, the main difference between gender cues in 
real and novel nouns is the knowledge that the two are expected to be drawing 
from: gender accuracy on real nouns draws primarily on lexical knowledge as well 
as sensitivity to gender cues offered by the noun. For novel nouns, lexical knowl-
edge is only indirectly relevant as novel nouns build on generalizations based 
on language exposure which allows the learner to assign probabilistic values on 
noun endings. Thus, the weighting of lexical knowledge is expected to be different 
for real and novel nouns. We thus predicted that gender marking on real nouns 
strongly correlates to language proficiency measured with the expressive vocabu-
lary task. In contrast, we predicted that novel nouns would not show as strong a 
correlation. The Pearson product-moment correlation coefficient was computed to 
assess the relationship between the Greek vocabulary scores in the Vogindroukas 
et al. (2009) task and gender assignment (determiner) and agreement (adjective) 
scores in the real and novel noun tasks. The analysis revealed a significant posi-
tive correlation for all four pairs, with Pearson’s r particularly high for the real 
noun tasks (Determiner/Real: r(102) = .69, p < .001; Adjective/Real: r(102) = .68, 
p < .001; Determiner/Novel: r(102) = .58, p < .001; Adjective/Novel: r(102) = .51, 
p < .001). With regard to real nouns, the Greek vocabulary scores of our bilinguals 
appear to explain 47.5% of the variability in the gender assignment task and 47% 
in the gender agreement task. As expected, these percentages drop in the novel 
noun correlations; specifically, the vocabulary scores appear to explain 34% of the 
variability in the assignment task and 26% in the agreement task.
5.4 Predictors of gender accuracy
A stepwise regression analysis11 was performed on all experimental variables in or-
der to test for significant predictor variables of the dependent variable, i.e. gender 
11. Lack of collinearity issues in our data, as confirmed by diagnostic tests conducted prior to 
the regression analysis, allowed us to proceed with the stepwise method. Note that a stepwise 
linear regression is a method of regressing multiple variables while simultaneously removing 
those that are not important and the variables finally selected explain the distribution best.
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accuracy in gender assignment and agreement tasks. The variables that entered the 
analysis were Age of Onset of first exposure to Greek, Language Dominance (as 
measured by vocabulary dominance), Home Language – Greek, Early Literacy – 
Greek, Current Literacy – Greek, Current Language Use – Greek, Mother’s SES 
(Educational Background), Area of residence (Greece or Abroad) and Hours of 
Instruction in Greek.
Starting with gender assignment to real nouns, the resulting model (adjust-
ed R2 = .428, F(4, 98) = 11.610, p < .001) explains 65.4% of the variance and in-
cludes Home Language, Area of Residence, Mother’s SES and Current Language 
Use as significant predictors of gender accuracy (Home Language: β = .350, 
p = .009, Tolerance = 0.550, VIF = 1.817, sr:.325;12 Area: β = −.621, p < .001, 
Tolerance = 0.546, VIF = 1.832, sr:−.518; Mother’s SES: β = −.341, p = .002 = 8, 
Tolerance = 0.594, VIF = 1.684, sr:−.328; Current Language Use: β = .339, p = .011, 
Tolerance = 0.551, VIF = 1.814, sr:.316). Home language (i.e. the amount of Greek 
at home from birth up to the age of 6) can predict performance on gender assign-
ment on real nouns in that the higher the frequency of use of Greek as a home 
language in the early years, the higher the accuracy in the task. Similarly, the bilin-
guals who reside in Greece along with the ones that use Greek frequently for oral 
daily activities appear to have a better performance in the gender assignment tasks 
for real nouns but quite unexpectedly, when mother’s SES drops the bilingual’s 
accuracy scores in the same task increases.
With regard to gender agreement with real nouns, the resulting model (ad-
justed R2 = .315, F(3, 99 ) = 11.099, p < .001) explains 58.8% of the variance and 
includes Current Language Use of Greek, Area of Residence and Mother’s SES 
as significant predictors of gender accuracy (Current Language Use: β = .496, 
p < .001, Tolerance = 0.807, VIF = 1.239, sr:.483; Area: β = −.632, p < .001, 
Tolerance = 0.555, VIF = 1.802, sr:−.503; Mother’s SES: β = −.366, p = .007, 
Tolerance = 0.598, VIF = 1.671, sr:−.331). The current oral use of Greek predicts 
accuracy in gender agreement with real nouns in that the higher the frequency of 
use of Greek, the higher the accuracy in the agreement task. Similarly to the result-
ing model for the real noun gender assignment task, the bilinguals who reside in 
Greece appear to perform better and the mother’s lower SES boosts the bilingual’s 
accuracy scores for real nouns in Greek gender agreement.
Turning to gender assignment for novel nouns, the resulting model (ad-
justed R2 = .280, F(4, 98) = 7.412, p < .001) explains 56.9% of the variance 
and includes Home Language, Area of Residence, Early Literacy and Mother’s 
SES as significant predictors of gender accuracy (Home Language: β = .328, 
12. Partial correlation scores (sr) show the individual contribution of each independent variable 
to the overall variance irrespective of the variance shared with other variables.
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p = .013, Tolerance = 0.668, VIF = 1.496, sr:.310; Area: β = −.562, p < .001, 
Tolerance = 0.537, VIF = 1.863, sr:−.448; Early Literacy: β = .299, p = .021, 
Tolerance = 0.688, VIF = 1.453, sr:.289; Mother’s SES: β = −.302, p = .030, 
Tolerance = 0.595, VIF = 1.682, sr:−.272). The amount of Greek language expo-
sure from birth up to the age of 6 at home along with early literacy exposure to 
Greek in the pre-school age can positively predict the performance on novel noun 
gender assignment in that the higher the frequency of use of Greek in the early 
years, the higher the accuracy in the task. Meanwhile, the bilinguals who reside in 
Greece appear to perform better and the mother’s lower SES boosts the bilingual’s 
accuracy scores similarly to the real noun tasks.
Lastly, with regard to gender agreement in novel nouns, the resulting mod-
el (adjusted R2 = .320, F(4, 98) = 8.781, p < .001) explains 60.1% of the variance 
and includes Area of Residence, Early Literacy, Mother’s SES and Hours of Greek 
Instruction as significant predictors of gender accuracy (Area: β = −.946, p < .001, 
Tolerance = 0.346,VIF = 2.890, sr:−.571; Early Literacy: β = .279, p = .020, 
Tolerance = 0.753, VIF = 1.328, sr:.242; Mother’s SES: β = −.380, p = .005, 
Tolerance = 0.604, VIF = 1.656, sr:−.346; Hours of Greek: β = .352, p = .031, 
Tolerance = 0.404,VIF = 2.478, sr:.269). The resulting regression model reveals 
that (a) bilinguals who reside in Greece appear to perform better, (b) bilinguals that 
are exposed to literacy in Greek in the pre-school age perform better, (c) the more 
hours of instruction in Greek a bilingual receives the higher the accuracy scores in 
novel noun gender agreement and (d) similarly to the real noun assignment and 
agreement tasks, and the novel noun assignment task, the mother’s higher SES 
negatively affects the bilingual’s performance in novel noun gender agreement.
In order to clarify the unexpected role of maternal SES, we further examined 
its relation to proficiency measures (in both languages) and the rest of the input 
measures. Note that the overall maternal SES of our participants is quite high and 
corresponds to that of university education and, thus, the differences discussed 
refer to a very high SES background (Mean: 4.35, SD: 1.08). Although the Greek 
vocabulary score did not correlate with mother’s SES, the vocabulary scores in the 
other language (English/German), revealed a correlation. Specifically, the higher 
the mother’s SES the higher the vocabulary development in the other language 
(r(102) = .41, p < .001). Additionally, when examining the role of maternal SES in 
the age of onset of exposure to Greek, we found that the higher the SES, the earlier 
the exposure to both languages (r(102) = .39, p < .001). Turning to Greek input 
measures, the correlations revealed an overall drop in the amount of Greek in-
put a bilingual receives when living in a high SES environment (Home Language: 
r(102) = −.36, p = .003; Early Literacy: r(102) = −.29, p = .015; Current Literacy: 
r(102) = −.52, p < .001; Current Language Use: r(102) = −.34, p = .004). A simi-
lar drop is found in the hours of instruction in Greek they receive in the school 
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context (r(102) = −.40, p < .001). These findings suggest that within high SES en-
vironments, the English-Greek and German-Greek bilinguals tend to be raised 
as simultaneous bilinguals with a high proficiency level in German and English 
and reduced Greek input which explains the lower scores in gender accuracy. 
This finding is not unexpected given that the participants recruited were educated 
primarily in private schools with a strong preference for developing German or 
English, respectively for the German-Greek and the English-Greek group.
6. Discussion
The study’s main objectives were to examine the role of gender in the bilingual’s 
other language on accuracy scores in Greek gender assignment and agreement 
tasks, along with the role of language proficiency and input in the Greek gender as-
signment and agreement with real and novel nouns by bilingual children. Both the 
real and the novel noun data in the gender assignment and gender agreement tasks 
revealed a strong but expected bilingualism effect with monolinguals outperform-
ing both bilingual groups. Although, gender is acquired early in monolinguals (e.g. 
Stephany, 1997; Marinis, 2003; Mastropavlou, 2006; Stephany & Christofidou, 2008), 
sustained exposure to Greek appears to be important in bilingual development.
We predicted (unidirectional) crosslinguistic influence from German to 
Greek in the gender performance of bilinguals. Specifically, since German en-
codes grammatical gender (Bauch, 1971) but English does not, we expected that 
German-Greek bilinguals would perform better on Greek gender assignment and 
agreement tasks compared to English-Greek bilinguals. Our findings support this 
prediction, as the German-Greek bilinguals outperformed the English-Greek bi-
linguals particularly in the gender assignment tasks. Crucially, even though there 
was variability in the profile of our bilinguals, when we measured language domi-
nance on the basis of their vocabulary skills in German and Greek, and in English 
and Greek respectively, no differences were found between the two groups. This al-
lowed us to proceed with the analysis of L1 effects on gender accuracy. Variability 
in the dataset was further controlled by including the Greek vocabulary measure 
as a covariate in all between group comparisons.
The higher performance of German-Greek bilinguals compared to the 
English-Greek group was thus confirmed when we controlled for language profi-
ciency scores in gender assignment both in real and novel nouns but not for gender 
agreement; specifically, in novel noun gender agreement both groups performed 
similarly. This indicates that by reducing variability in vocabulary skills positive 
crosslinguistic influence from the grammatical-gender language (German) par-
ticularly in the novel noun data remains evident for gender assignment. Although 
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clarifying the precise nature of the L1 effect would require online tasks tapping into 
the process of the influence itself, our data suggest that the positive crosslinguistic 
influence in the case of German-Greek children could be based on the shared 
lexical and morphosyntactic properties of [gender] in both languages. Specifically, 
gender being a lexical feature on each noun guides the learner in lexical acquisi-
tion in both German and Greek.
In addition, the fact that both languages have a tripartite gender system with 
specific gender values being associated with morpho-phonological cues acting 
probabilistically in the process of language development are also common re-
sources used and therefore available to transfer successfully. Finally, both Greek 
and German instantiate gender on determiners and modifiers, albeit syncretically 
with case and number features. Although some of these cues may be more or less 
used in a particular task of gender assignment and agreement, we suggest that 
these similarities are sufficiently strong to allow the bilingual child to draw on the 
implicit shared properties and the learning strategies that facilitate looking for 
cues when performing a gender task.
Crucially, what our data suggest is that the positive crosslinguistic influence 
found seems to be across rather than for each particular gender value. If L1 effects 
were relevant to particular gender values we would expect performance on neuter 
in German-Greek bilinguals to be the lowest since neuter has been shown to be 
delayed in monolingual acquisition of German in comparison to masculine and 
feminine (see Müller, 1987; Müller 1990; Jansen 2009; Eichler et al., 2012), in con-
trast to Greek, where neuter is the default and the earliest acquisition in different 
populations of learners (see Varlokosta, 1995; Tsimpli, 2003; Mastropavlou, 2006; 
Konta, 2013; Tsimpli & Hulk, 2013). In our data, German-Greek bilingual children 
show either higher or similar accuracy in neuter gender compared to masculine 
nouns. Our findings are similar to results from other studies on German-Italian 
bilingual children (e.g. Kupisch, 2005; Kupisch, 2007), which showed that positive 
crosslinguistic influence from Italian to German facilitated the acquisition of gen-
der marking on determiners in German.
Focusing further on gender effects in the performance of all groups, there were 
additional qualitative differences found in the tasks. Gender assignment showed 
a significant gender effect with neuter and masculine being treated similarly and 
with better performance compared to feminine. In the gender agreement tasks, on 
the other hand, neuter and masculine are discriminated since the former shows 
significantly better scores compared to masculine and feminine shows the low-
est performance. Note also that both bilingual groups performed similarly in the 
gender agreement tasks and were significantly more accurate with neuter than 
with masculine and feminine suggesting that neuter is treated as the default value, 
giving rise to fewer errors.
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Turning to the role of lexical ability on gender accuracy with real and novel 
nouns, our results revealed a strong interaction between the bilinguals’ perfor-
mance on gender and their Greek vocabulary development, albeit of different 
strength with real vs. novel nouns. Specifically, Greek vocabulary scores correlated 
more strongly with gender marking on real nouns than on novel nouns, in both 
the gender assignment and gender agreement tasks. Overall, half of the variability 
in our real noun data is explained by vocabulary development; this finding high-
lights the close interaction between lexical skills and gender. As discussed earlier, 
this pattern is expected, since gender specification is part of the lexical entry for 
real nouns, whereas gender on novel nouns is primarily determined on the basis 
of cues on the noun ending. This pattern has not been identified in the literature 
before and is one of the main contributions of the present study.
This study also investigates the role of different Greek input factors in gender 
accuracy in the German-Greek and English-Greek bilingual groups. In line with 
Gathercole (2002b), Gathercole & Thomas (2005), Montrul & Potowski (2007), 
Unsworth et al. (2011) and Unsworth (2013), we predicted that current exposure 
to and use of Greek are better predictors of gender accuracy than other input vari-
ables, such as age of onset of exposure to Greek and early literacy exposure. These 
studies also highlighted that it is not the amount of input in the early years but the 
current amount of input and input over time that appear to affect the develop-
ment of grammatical gender. The regression analysis of our data supports these 
predictions. The real noun data showed that the higher the frequency of use of 
Greek early in life (home practices from birth up to the age of 6) the better the 
performance; also, bilinguals living in Greece benefited significantly in gender 
development. Quite unexpectedly, the lower the mother’s SES (educational back-
ground) the higher the bilinguals’ accuracy scores in real noun gender assignment. 
Additionally, current oral input and use of Greek was shown to be a significant 
predictor for gender development in real nouns. The real noun gender agreement 
data showed the same pattern the only difference being that the frequency of use 
of Greek early in life (Home Language) was not a predictor.
Turning to the novel nouns gender assignment data, the predictors of perfor-
mance appeared to be Home Language, Area of residence, Early Literacy exposure 
and maternal SES (educational background). The predictors are partially similar 
to real nouns but instead of oral language use being of importance it appears that 
early literacy exposure during the pre-school age is key for the development of 
the probabilistic values of noun gender endings. This is presumably due to the 
higher diversity of lexical items, and by extension, nouns which written language 
is known to be offering in comparison to oral language (Hayes & Ahrens, 1988; 
Stanovic & Cunningham, 1993). This increase in the quality of input would allow 
bilingual children to generalize across nouns perhaps faster compared to those 
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children with lower early literacy exposure to Greek. The novel noun gender agree-
ment data showed Area of residence, Early Literacy exposure, maternal education 
and the hours of Greek schooling as major predictors. Similarly to the novel noun 
gender assignment data, literacy measures as indicated via early literacy exposure 
and school practices appear to be fundamental to gender development in novel 
nouns. While early literacy seems to increase oral exposure to higher diversity of 
nouns early on for the bilingual child, school practices can consolidate and in-
crease the mapping between noun endings and gender values because spelling dis-
tinctions offer unambiguous evidence for an orally ambiguous cue (Mastropavlou 
& Tsimpli, 2011). For example in the case of the –i ending found in a variety of 
noun declensions of all genders, orthographic conventions which are regular and 
morphologically driven, can unambiguously serve as cues to the gender of the 
noun (e.g. –η for feminine singular and –ι for neuter singular).
Overall, in the literature of gender acquisition and more generally, grammati-
cal development, input is identified as key to explaining patterns, delays and vul-
nerabilities (see Gathercole, 2002b; Jia & Fuse, 2007; Chondrogianni & Marinis, 
2011). In particular, home language input has been reported to have a positive 
effect in bilingual language development (De Houwer, 2007; La Morgia, 2011). 
Nevertheless, the distinction between different measures of input quantity and the 
boundaries between quantity and quality of input are still open questions. In the 
present study we contribute to this discussion by distinguishing between different 
types of input (home, school, oral language vs. literacy practices in preschool and 
school age). Similarly to the findings of previous studies, our data show that home 
language practices from birth up to the age of 6 do affect gender development and 
primarily on real nouns. Furthermore, our findings suggest that different types of 
input appear to influence accuracy on gender performance in different tasks, with 
novel nouns being more affected by early literacy and later school practices while 
real nouns by home language use in preschool age.
However, age of onset of exposure to the second (in order of acquisition) lan-
guage did not appear to affect the development of gender in our data. Even though 
the two bilingual groups we examined initially appeared to differ significantly with 
regard to their distribution in simultaneous and sequential types, this did not ap-
pear to affect their performance. Meisel (2009) and Unsworth et al. (2014) report 
that simultaneous bilinguals perform better compared to sequential bilinguals in 
gender tasks for real nouns; however, this was not verified in our dataset. One of 
the reasons this could be the case is that the bilingual children we tested are older 
compared to the bilinguals tested in these studies and have been exposed to input 
from written language in instruction settings too. Hence, in our case their age and 
experience facilitated their development of gender marking.
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Our findings in relation to the role of high maternal education (SES) on 
lower performance in the gender tasks do not mirror earlier studies (e.g. Calvo 
& Bialystok, 2014; Lindholm-Leary, 2014). We attribute this difference to the 
fact that earlier studies have focused mainly on low SES backgrounds while our 
participants were of a high SES background, corresponding to college/universi-
ty education, with an interest in developing both languages from an early age. 
Furthermore, the positive correlation of SES with the vocabulary proficiency 
on English and German for each bilingual group respectively provides further 
support to the suggestion that Greek was less used as a result of the cost of a better 
balance in bilingualism
7. Conclusion
To conclude, we presented a cross-sectional study testing the role of vocabulary 
skills, L1 influence and input measures in the production of gender assignment 
and agreement with real and novel nouns. The findings revealed positive L1 influ-
ence from German, a gendered language, to Greek. Vocabulary skills (in the tested 
language) as a measure of proficiency were strongly correlated with performance 
on real nouns and less so with performance on novel nouns. Meanwhile, vocabu-
lary dominance (as in vocabulary distance between L1 and L2) did not appear to 
be a predictor factor for gender accuracy in the regression analysis. Crucially, by 
including different types of input (oral and written input measures) in our data 
analysis we have managed to tap into different types of input influencing gender 
accuracy differently in real and novel nouns. The distinction among types of input 
measures for different tasks is particularly clear in our findings where the role of 
home language, current language use practices, majority language of the commu-
nity and family SES are key predictors of performance for real nouns while the role 
of early literacy and later school skills are the main predictors of gender accuracy 
scores for novel words. Lastly, this study contributes to questions left open from 
earlier studies concerning the interaction between input types, vocabulary devel-
opment and crosslinguistic effects in gender accuracy in Greek. Specifically, the 
research outcomes of the present study underline how interrelated all these factors 
are and how they each contribute to the development of a grammatical property, 
namely gender. Limitations of the study may apply since profiling bilingual speak-
ers is a challenge itself given the extensive variability among them. Nevertheless, 
the in-depth investigation of profile differences focusing on different input mea-
sures when addressing the development of grammatical and lexical properties is 
shown to be more informative than previously considered.
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Appendix 1. Task items
Real nouns: Practice items
asterias mpala dahtilidi
starfishMASC ballFEM ringNEUT
‘Starfish’ ‘Ball’ ‘Ring’
Real nouns: Test items
Masculine Feminine Neuter
-as
kokoras
‘Rooster’
karharias
‘Shark’
elefantas
‘Elephant’
gorilas
‘Gorilla’
harakas
‘Ruler’
pinakas
‘Board’
-os
papagalos
‘Parrot’
likos
‘Wolf ’
lagos
‘Hare’
vatrahos
‘Frog’
pigouinos
‘Penguin’
kiknos
‘Swan’
-is
planitis
‘Planet’
ipologistis
‘Computer’
magnitis
‘Magnet’
kathreftis
‘Mirror’
diavitis
‘Compass’
hartis
‘Map’
-i
klosti
‘Thread’
astrapi
‘Lightning’
zoni
‘Belt’
zimi
‘Dough’
arahni
‘Spider’
poli
‘City’
tileorasi
‘Television’
stoli
‘Uniform’
tigri
‘Tiger’
-a
petalouda
‘Butterfly’
arkouda
‘Bear’
kamila
‘Camel’
karekla
‘Chair’
katsika
‘Goat’
kota
‘Hen’
agelada
‘Cow’
melissa
‘Bee’
papia
‘Duck’
-i
delfini
‘Dolphin’
psomi
‘Bread’
pontiki
‘Mouse’
krevati
‘Bed’
louloudi
‘Flower’
liontari
‘Lion’
-ma
kima
‘Wave’
grama
‘Letter’
dema
‘Parcel’
stema
‘Crown’
aroma
‘Perfume’
nomisma
‘Coin’
-o
pagoto
‘Ice cream’
piato
‘Plate’
dentro
‘Tree’
podilato
‘Bicycle’
alogo
‘Horse’
vivlio
‘Book’
Novel nouns: Practice items
pigantas kineka kolivi
pigantasMASC kinekaFEM koliviNEUT
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Novel nouns: Test items
Masculine Feminine Neuter
-as
hlitiras
panonas
kilakas
krastiras
trakoulas
drofeas
fratiras
skasiklas
-os
sfeletos
ploskopos
sviouros
htistianos
klitikos
gratanos
paskalos
pografos
-is
krodotis
tranitis
skanitis
flelalis
pathitis
skourgitis
vrofitis
kolitis
-i
gratisi
penisi
mekani
spihani
stektani
ftegasi
sferisi
flotasi
-a
traoula
vrateza
stantalia
prompeta
spafida
floutiera
kitera
parekla
-ma
katoma
krovlima
klipima
lathima
flenema
skadema
vrohisma
plothema
-o
franio
melino
krosopo
klaouto
klafio
kotsalo
vrigono
vranio
Appendix 2. ANCOVA analysis
Total Accuracy Scores for Gender Assignment
Within group: word (real vs. novel)
Between group: group (English-Greek bilinguals vs. German-Greek bilinguals vs. Greek mono-
linguals)
Covariate: language proficiency (Greek vocabulary score)
Word F(1, 133) = 7.54, p = .007, ηp2 = .054
real > novel: p < .001
Group F(2, < 133) = 13.45, p < .001, ηp2 = .168
English-Greek bilinguals < Monolinguals: p < .001
German-Greek bilinguals = Monolinguals: p = .812
English-Greek bilinguals < German-Greek bilinguals: p < .001
Word * Group F(2, 133) = 4.48, p = .013, ηp2 = .063
Total Accuracy Scores for Gender Agreement
Within group: word (real vs. novel)
Between group: group (English-Greek bilinguals vs. German-Greek bilinguals vs. Greek mono-
linguals)
Covariate: language proficiency (Greek vocabulary score)
Word F(1, 133) = 10.39, p = .002, ηp2 = .072
real > novel: p < .001
Group F(2, 133) = 3.51, p = .033, ηp2 = .050
Monolinguals > English-Greek bilinguals: p = .005
Monolinguals > German-Greek bilinguals: p = .012
German-Greek bilinguals = Monolinguals: p = .098
Word * Group F(2, 133) = 4.54, p = .012, ηp2 = .064
[30] Maria Kaltsa, Ianthi Maria Tsimpli and Froso Argyri
Accuracy Scores per Gender for Gender Assignment
Within group: gender (masculine vs. feminine vs. neuter), word (real vs. novel)
Between group: group (English-Greek bilinguals vs. German-Greek bilinguals vs. Greek mono-
linguals)
Covariate: language proficiency (Greek vocabulary score)
Gender F(2, 133) = 60.63, p < .001, ηp2 = .313
masculine > feminine: p < .001
neuter > feminine: p < .001
masculine = neuter: p = 1.000
Gender * Group F(2, 133) = 5.62, p = .005, ηp2 = .078
Word F(1, 133) = 4.01, p = .047, ηp2 = .029
real > novel: p < .001
Word * Group F(2, 133) = 1.21, p = .299, ηp2 = .018
Gender * Word F(1, 133) = 1.28, p = .259, ηp2 = .010
Gender * Word * Group F(2, 133) = .18, p = .899, ηp2 = .003
Accuracy Scores per Gender for Gender Agreement
Within group: gender (masculine vs. feminine vs. neuter), word (real vs. novel)
Between group: group (English-Greek bilinguals vs. German-Greek bilinguals vs. Greek mono-
linguals)
Covariate: language proficiency (Greek vocabulary score)
Gender F(2, 133) = 117.42, p < .001, ηp2 = .469
masculine > feminine: p < .001
masculine > neuter: p < .001
neuter > feminine: p < .001
Gender * Group F(2, 133) = 3.96, p = .021, ηp2 = .056
Word F(1, 133) = 5.10, p = .025, ηp2 = .037
real > novel: p < .001
Word * Group F(2, 133) = 7.11, p = .001, ηp2 = .097
Gender * Word F(1, 133) = 9.50, p = .002, ηp2 = .067
Gender * Word * Group F(2, 133) = .71, p = .490, ηp2 = .011
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